We report a patient with total colonic aganglionosis in association with a deletion of part of the long arm of chromosome 10: (del(10)(qIl.2q21.2)). This deletion includes the ret proto-oncogene, which has recently been implicated in multiple endocrine neoplasia type 2A (MEN 2A). The possible links between Hirschsprung's disease and the neurocristopathies and the aetiological role of abnormalities of neural crest development in these conditions are discussed.
Hirschsprung's disease (HD) occurs in approximately 1 in 5000 infants with an overall male predominance (5:1). However, the sex ratio decreases and the recurrence risk to sibs increases as the aganglionosis becomes more extensive. In the 4% of patients with total colonic aganglionosis (TCA) the sex Resected ileum was cultured for DNA investigations because of persisting uncertainty over the possible diagnosis of cystic fibrosis. Cytogenetic analysis, performed routinely on cells cultured for molecular studies, showed an interstitial deletion from the proximal long arm of chromosome 10 (46,XX,del (10) (q 1)). This was subsequently confirmed on a blood specimen as del (10) (q 1 l.2q21 .2) (figure). Both parents had normal karyotypes.
The limits of the deletion were further refined by DNA hybridisation analyses using DNA markers mapped to chromosome lOq. High molecular weight DNA isolated from cultured fibroblasts was digested with appropriate restriction enzymes, fractionated by gel electrophoresis, transferred to nylon membranes, and hybridised to probes for the chromosome 10 region, as previously described.7'8 The probe loci examined and their chromosomal positions are indicated in the table. Densitometric comparisons of allele intensities for loci on chromosome lOq and on chromosome 17 (NF1) were performed for the patient and for three normal control samples. Two copies of each locus were present in each control DNA sample. In DNA from the patient, a single copy of loci distal to D1OS141 and proximal to DiOS5 were detected. Two copies of all other chromosome 10 loci and of control loci on chromosome 17 were present. scan showed mildly enlarged lateral and fourth ventricles. The occipitofrontal circumference has increased steadily along the 97th centile, and further intervention has not been required, Developmental assessment at the age of 30 months indicated a cognitive level of 21 months with a greater motor delay. At least part of this is felt to be because of her prolonged hospitalisation. The patient underwent a Martin-Duhamel pull through at the age of 18 months, with closure of her ileostomy eight weeks later. Her subsequent course was complicated by malabsorption requiring a prolonged period of parenteral nutrition. However, she is now fully enterally fed with weight just below the 3rd centile.
Apart from her bowel problems, the patient is healthy with no dysmorphic features. However, her occipitofrontal circumference increased from the 50th centile at birth to above the 90th centile at 1 year, and cranial CT 18 It has also been described in association with neuroblastoma, neurofibromatosis type 1, phaeochromocytoma, and congenital central hypoventilation,2 3as well as with multiple endocrine neoplasia type 2A (medullary carcinoma of the thyroid, phaeochromocytoma, and parathyroid hyperplasia). 
